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|, Mathematical Inſtrument, 


Called a | 
 QUADRAN T. 


Shewing very plainly and eaſily to 
> know the exa&t Height or Diſtance of any 
Steeple, Tree, or Houle, &c. Alſo to know 
the Hour of the Day by it : the Height of 
the Sun, Moon, or Stars : and to know the 
time of Sun-rifing and fetting and the 
length of every Day in the Year t the place 
of the Sun in the Ecliptick : the Azimuth, 
Right Aſcention , and Declination of the 
Sun. With many other neceſlary and de- 
lightful Concluſions. Performed very rea- 
dily. | 


+ AS alſo the uſe of a NoGurnal : whereby you 
may learn to know the Stars in Hezven , andithe 
Hour of the Night, by them. With many 
other delightful Operations. 


The fourth Edition , wherein the miſtakes in the for- 
mer-Impreiſions are Corretted. 


BY The Qaadrants, No&urnals, both large and for the 
5. Pocket, and this Book, are to be fold by 7iſeph - 
Moxo1,at his ſhop ar rhe Sign of 4tlas on Ly{- 
eate-v3ll pear Flitt- brocge. London, £579. 
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QUADRAN T. 
\ Duadrant is. the fourth part of a Circle, 


and 1s comprehended between two Semi- 


diameters 53 as in the figure ABC, where Ais 
the - Center , | 


A Bone of the 
demidiameters 
and A C the 
other, and the 
pu:moli Verge 
B C is the 
Limb of the 
Quadrant : or 
more properly 
the Quadrant it ſclfz being one quarter of a 
Circle, and therefore is called by the Latine 
word 9D uadrant. 

The Quadrant B C is divided into 90 equal 
parts, called D:grees : for, becauſe the whole 
Circle contains 360. Degrees , therefore the 
Quadranec ( which is the fourch part) mult con- 
tain 90 Degrees : cach of theſe Degrees are di- 
vided into half, or quarter, or more, ( as the 
largene(s of the Inſtrument will admit) being 
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numbred at every tenth Degree, as 10, 20, 


{ 


30, 40, Oc. 

Now foraſmuch as go Degrees is the high- 
eſt cicvation, or loweſt depreſſion of any thing, 
therefore very aptly doth this Inftrument {erye 
for Menſuration 3 as for example. 

If you hold the limb of the Quadrant to- 
ward you, and the uppermoſt Semidiameter of 
the Quadrant Parallel with the Earth or Wat 
ter,then what objeQ foever you behold throug} 
the Sights, isjuſi ſo high above the Earth, a 
your Eye is. If you litt the Center untill ;th 
thred tall .pon ten Degrees in your Quadrant 
and then-look through the Sight, as before 
then whatſoever objed& you behold through the 
Sights,.is juſt ten Degrees High, and the heigh 
of your-Eye-above the ground : Allo if you lif 
che Center *up till the thred fall on twent) 
D:grees, then what object you fee through th 
Sights, is twenty Degrees high 3 and (o of al 
the ref}. 

By this you may underſtand what the Qua 
drant is made for, and what it repreſents : anc 
though it may be employed for many othe! 
things, as the taking of Angles at any diſianc 
yet the general uſe is in what is aforeſaid. Nos 
therefore I will ſpeak ſomewhat of the exad 
way to uſe the Quadrant,and to avoid crrour# 
the uſe of 1t. | 
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Take the Quadrant in your hand,and hold 
it ſo that the thred to which the Plummet is 
fixed, may hang down clole by the face or flat 
of the Quadrant 3 and be ſure that the thred 
do not lean upon the Limb, or that it do not 
hang too far from it, but that it even touch it = 
then in this poſture bring the Quadrant to your. 
Eye, and look through both the Sights,till you 
ſee the Sun, Star, or other object, which your 
would obſerve 3 then holding the Quadrant 
fteddy, ſtill looking upon the Sun, Star, or 0- 
ther obje& lay, your hnger upon the thred, and 
ſo many Degrees as you find between the thred 
upon the Limb, and the end of the Limb from 
the Semidiameter upon which the Sights are 
placed,ſo many Degrees is the Sun diſtant from 
your Z:nith z and ſo many Degrees as is be+ 
tween the thred and the other end of the Limb, 
{o many Degrees is the height of the Sun or 
Star you obſerve above the Horizon. 

Example. Looking through the Sights to the 4 
San,l find the thred to fall upon 45 Degrees of 
the Quadrant 3 therefore I ſay,the Sun is juſt 45 
Wezgrees above the Horizon , and 45 Degrees 

from the Zenith. \ 

Again, looking through the Sights upon a 
certain fiar,l find the thred to fall upon 39 De- 
grecs and an half 3 therefore I ſay, that that (tar 
is 39 Degrees and an half above the Horizon, 

- and 
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' - and 50 Degrees and an halt from the Zenith. ' 
To take the Altitude of the Sun without 
looking throng h the holes. 
Et theSun {hine through the firſt ſight next 
the Center,6c bring that beam ot the Sun 
to fall right upon the hole of the other Sight ; 
and it will be as well or b<tter than if you had 
obſerved it with your eye and then the thred 
will fall upon the trucAltitude of the Sun above . 
the Horizon. 
What is meant by Altitude. 
He Altitude ot the Sun, Moon, or Stars, is 
not {o many Miles, Poles, Rods, &c. as is 
between the eye and the Sun, Moon,or Starzbut 
itis fo many Degrees and Minutes as 15s between 
the Sun or ttar and the Horizon 3and theretore 
*tis ſaid to be ſo far above the Horizon. I take 
Mr. Norwoods experiment for the b:fi, who. 
faith, that a Degree in the Heaven contains 69 
Exgliſh miles or thereabout 3 (o that this is true, 

- That if I take the Altitude of the Sun at any * 
time,and find 53 Degrees from my Zcnith, I 
{ay that there is 53 times 69 miles between the 
place where I am, and the place in whole Ze®S 


nith the Sun was at that time: and by this 
means you may know how tar t1s to any place 
over which the Sun or Star is at any time. 

Now in fome Qnadrants there is deſcribed a 
Suadrat, which is made of two lines coming 
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. from the Semidiameters A B and A Cas in the 
» Figure you may ſee marked 3 and they are divi- 
ded into 50 equal parts. That part of the Qua- 
drat which is next the Sights,is called The Scale 
of contrary ſhadow z, and that other, The Scale 
of right ſhadow. The uſe of the ©nadrant is 

to take Heights and Diſtances without meaſu- 
ring them. 

The beſt and moſt ealie way for the taking 
Heights and Diſtances, 1s by the Ryle of Pro- 
portion 3 becauſe then any ſtation taken will 
do the work. But becauſe ſome are not fcen 
in Arithmetick, I will firſt ſhew how to take 
Heights and Diſtances without the Rale of Pro- 
portion. 

Mark the place whoſe height you would know 
_ and look through the Sights to the place, & go 

backwards or forward until the thred fall juſt 
between the line of Right and Contrary ſha- 
dow upon the Quadrat, which is upon 4.5 De- 
grees of the Quadrant 5 or <cl{e juſt upon one 
halt of the parts of Right or Contrary ſhadow; 
or juſt upon one quarter of Right or Contrary 
ſhadow : then looking through the Sights to- 
wards the Center,obſcrve till you find the thred 
fall juſt between Right and Contrary ſhadow, 
then 1s the height equal to the diſtance:but if it 
{a]l upon one half of the parts of Right ſhadow, 
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upon one quarter of Right ſhadow,then is the 
height but a quarter of the diſtance:1f it falls on, 
three quarters of Right ſhadow 3 then is the 
height three quarters of the diſtance. | 

Now of the parts of Contrary ſhadow 3 if 
the thred fall upon halt the parts of Contrary 
ſhadow,then is the height double to thediftance;, 
it half way between this and the Semidiameter 
wherein the Sights are placed,then is the height 
tour times as much as the diſtance. Now accor- 
ding as the Quadrat is divided, you may find 
hereby the way to work the qucſtion. 

I will give you an example ot theſc,by which: 
they may be the better underſtood. 

I take a Quadrant that hath a Quadrat, the 
parts of whole right ſhadow are divided into 
faty parts, and the contrary ſhadow into tifty 
parts, and I would know the height of a Stee- 

. ple : there looking through the Sights to the 
" fopof it, I find the thred to fall between Right - 

| and Contrary ſhadow then I meaſure from the 
Place where I ſtood, and find it to be 25 yards 
1 and an half between that and the foot A the 
I Steeplezto which adding the height of my Eye 
T from the ground, being a yard and an half, it | 
© makes 27 yards,the juit height of the Stecple 3 
, for you mult always remember to adde the" 
& height of your Eye trom the ground. 
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' thred falls upon 25 yards of Right ſhadow 3 ! 
and meaſuring, I tind 51 yards between me ) 
and the foot of the Steeple 3 the balf where- 
of is 25 yards and an halt, to which adding, 
one yard and an half for the height of my Eye, 


makes 27 yards, the height of the Steeple. 


Now taking another Station, I find when [ 
look to the top of the Steeple, that the thred 
falls upon twelve parts and an half of Right! 
ſbadow z and the diſtance I find to be 102 
yards 3 one quarter of which is 25 yards and an 


half, & one yard and an halt makes 27 yards 
the height of the Steeple. 

Now for the parts of Contrary ſhadow 
looking to the top of the Steeple, 1 find 2 


| parts of Contrary ſhadow cut by the thred, anc 


the diftance between me and the foot of th 
Steeple, I tind to be 12 yards and an half 
which being doubled gnake 25 yardszand on 
yard and an half the height ot my Eye, make 
26 yards and an halt, the height of th 
Steeple. 

Again,I look through the ſights to the top 
the Steeple, and find twelve parts and an ha 
of contrary ſhadow cut by the thred;8& meaſ; 
ing from my foot to the foot of the Steeple * 


hnd it 6 yards and 13 inches, which doublir? 
four times ; 


and Nnna v 


jt makes it 25 yards and an half 
ard and an hait add: 6 fOlt, is 2 


} 
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Now if ſtanding upon a known height you 
would know a diſtance,work as you did before; 
onely that which was then the parts of Right | 
muſt now be the parts of Contrary ſhadow,and 
chat which was then the parts of Contrary ſha- 
dow,muſt now be the parts of Right ſhadow. 

I will give you but two examples of this,and + 
let the Reader ſtudy the reſt by this. 

Standing upon a Steeple 27 yards high, let 
the Quadrant be lifted no higher than is the 
Steeplc 3 if you 'do, you muſt allow ſo much as 
It is higher : L !ook to the root of a Tree, and 
hind the thred to cut 25 parts of that which 
20w 1s Contrary ſhadow z therefore doubling 
he height of the Steeple which 1s 27 yards, 
10u have 54 yards, for the diſtance b:tween 
he foot ot the Steeple and the Root of the 
[Tec. 

Secondly , Looking to the bottom, of an 

oule-wall, I find the thred fall upon 25 parts 
f that which 1s now right ſhadow then is the 
iftance between the foot of the Steeple and the 
2ttom of that wall but half the height of the 
'ceple, which half will come tobe 13 yards 
1d an half. 
Bur if looking to a place the thred fall juſt 
tween right and contrary ſhadow, then is 
e diftance and height equal, 
'4In the : faking of diſtances. nnan. a bat ke. --- 
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muſt do contrrarv to what you did before fo 
there you looked firſt through the Sight fur 
theſt from the Cenier, but now. you muſt loo 
throvgh the Sight next the Center firſt, an 
then through the next to the place you obſerve? 
and note, that by Heights we ſpeak onely of 
perpendicular or upright Heights , and in Di- 
ttances onely of Levels. 

Now follows the uſe of the Quadrant by 
Arithmetical Operations. 

Firſt for the taking of heights ; Take any 
ſtation and look to the top of the Wall, Houfe, 
Window, Steeple, or Tree, whole height you 
would know : but get your {tati6n as near it as 
may be : then mark whether the thred fall up- 
on the parts of Right or Contrary ſhadow 3 if 
it fall upon Right ſhadow,then, as all the parts 
of Right ſhadow are to the parts between the 
thred and the Secmidiameter, lo is the diftance 
o the height. 

But it the thred fall upon the parts of Con- 
trary ſhadow, then, as the parts between the 
thred and the Semidiameter are to all th. Parts 
of Contrary ſhadow, fo 1s the diſtance to the 
height ; and of the contr2ry of theſe two it 
holds good 5 that is, That as in Right Fes 
as the whole of the parts is to the parts cut by 
the thred, fo the diliance is to the height: Sg 
on the contrary : As the parts between the 


> 


10 The Uſe of 


thred and the Semidiameter ate to all the parts ' 
of Right ſhadow, ſv is the height to the di> | 
ſ}hance, and in the parts of Contrary ſhadow it | 
holds true, | 
Thet as all the parts of Contrary ſhadow are 

to the parts between the thred and the R adi, 
fois the height to the diſtance. So that obſer- 
'ving this tor a general rule, it is cafic to find ' 
any height or diitance. I will give two or three 
examples in both theſe cafes ; and firſt 6f Right 
dhadow. % 


I take a Qyadrant whoſe Quadrat hath each 
{fide divided wn 50 parts, and looking to the top 
,Of a Steeple, hind the thied to fall upon 7 parts 
of Right thadow, and I meaſure to the toot of 
the Stecple,and find it tobe 520 yardsz then 
1 (ay, | 

'r As 50 the whole of the parts of Reght ſha- 

' dow 45 to 7, the parts between the thred and 
rSemidiameter, fo is 520 the diltance given, to 
'72 Yards, 3 Foot, 4 Inches, the height requi- * 
:xcd. 

| i Example.l look to the fop of a Tree through | 

| the Sights, and find the thred to fall upon 44 
\parts of Right ſhadow, and from ry foot to 
"the foot of the Tree hive yards then I (ay, 

i, As 50 the whole parts of the ſhadow is to 44 
the parts Cut by the thred 3ſo1s 5 yards the di- 
(ſtance meaſurcd,to 4 yards, 1 foot, and 2 inch- 


aw 
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Now for the taking of a diſtance, bcing u 


( on a known height. 


Example.Standing in a Window,ſo that b 
tween my Eye and the Ground are nine yard 
and looking to the foot of a Tree or' Houſe, 
find the thred to fall upon 25 parts of Rig 
ſhadow; then for the diſtance between the f 
of the Tree and the foot of the Houſe, 1 fay, | 

As 25 the parts whereon the thred talls,is 1 
50 all the parts of Right ſhadows fo is 9 yare 
the height given, to 18 yards the dillance x 
quired. And always when you. fland upon 
height to take a diſtance,you mult look throuy 
that Sight next the Center firſt 

Secondly,for the parts cf Contrary ſhatbw 

Looking to the top of a Houſc, I find 
thred to fall upon 17 parts of contrary ſhado! 
and the diſtance b:uwcen rye and the Houſe 
find tobe 6 yards : then I ſay by proportion 

As 17 the parts on which the thice falls, 
to 50 all the parts of the ſhadow 3 fo is 6 ya 
yards the diſtance, to 17 yards 2 foot, t 
height fought. | 

Example. Standing upon a Tower 50 ya! 
high, I ice a Hills foot through the Sights,a 
the thred falls upon 27 yards of Concary fl 
dow : therefore I ſay, | 

As 50 the whole content of che parts is 
27 the parts cut by the thred 5 to :s JO Ya! 


— 
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the height, to 27 yards the diſtance of the place 
ifaw. And ſo you may do in any cafe, obs 
erving well the general rule laid down b:- 
ore. 
It refteth that I ſpeak a little of knowing how 
o tind a height or a Diſtance at two ſtations, 
neaſuring only the diſtance between them: for 
2metimes you cannot meaſure the diſtance to 
he Wall, by reaſon of ſome hindrance. 
# For the ſolution of this,do thus : Work as is 
*fore ſaid : only whereas then you had cither 
11 height or diſtance given, now you muſt 
five a gueſs at the height or diſtance 3 and ha- 
"ing ſuppoſed the diliance to be ſo much, I - 
Ive "tf fol ſhewed how to find the height: and 
fo having the height ſuppoſed,to find the di- 
Ihnce. This is laid down before, cither when 
[ie thred falls upon the parts of Right or con- 
ary ſhadow. 
G Then having taken the height or diſtance by 
ſition , take another iftanding, and make 
ur ſecond obſervation; end taking the firft 
(ed height for granted, find out your di- 
pot is tavght before : having {o done,you 
ave theſe four things given 3 vis. 
\ © 2+ The ſuppoſed height. 
2- The (uppoſed diſtance from the firſt ſia- 
in to the thing you obſerve. 
12. The difiance from the ſecond Ration 3 and 
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find my errour 3 therefore all the errours bring 
proportional, I ſay thus. 


As the ſuppoſed difjance between the two 


4. The diſtance of the two ſtations one from | 
another. All this is but ſuppoſed. Now mea- | 
ſuring between the firſt and ſecond fiations, I | 


| 
| 


ſtations is to the true diltance between themy(o | 
is the (ſuppoſed height to the true height:and as 


the ſuppoſed diſtance is to the true diſtance of 
the ſtations,ſo is the ſuppoſed diftance of either 
ſtation from the thing obſerved, to the true di- 
ſtance of either fiation. 

Thus you may take the height of a Mountain, 
| or of a Houſe, Tree,or any thing, and the true 
diſtance between you and the place juſt under 
the height you oblerve. 


Now will I give examples of this,and ſo con- 
clude with the Quadrat. 


I would know the height of a Steeple,there- 
fore taking one fiation, I find the thred fall on 
35 parts of Right ſhadowzand becauſe I cannot 
meaſure to the Steeple, becauſe of the uneven- 
neſs of the ground,or ſome other impediment, 
therefore I ſuppoſe the diſtance 40 yards : 
Then I ſay, 

As 50 the whole parts of the ſhadow to 35 
parts cut by the thred,ſo is 40 yards ſuppoſcd- 
diſtance to 28 yards,the ſuppoſcd height. 

Then going a little further in a firaighty 


Line. 


" 
If 
er 


> 
Or 


whole pa 
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Line, fo that my firſt ſtation lie between rhy |. 
ſecond ftation and the Steeple, I find the thred | 
to fa!l upon 33 parts of right ſhadow : Then | 
I fay, 

As 33 parts cut by the thred, is to 50 the 
rts of the ſhadow fois 28 the ſup- 
- Polcd height, to 4.2 yards, x foot, 3 inches he 
* ſuppoſed iſiance of the ſecond ſation : ſo that 
the ſecond ſtation is diſtant from the firſt fta- 
tion by ſuppolition 2 yards, 1 foot, 3 inches, 
Now if mea{uring theſe diftances,l find it to be 


" but 2 yards, 3 inches 3 Then I fay, 


As 2yards, x foot, 3 inches, the ſuppoſed 


' diſtance of the ſecond ffation,-15 2 yards, 5 
| inches their true diſtance 3 ſo is 48 yards, the 


{uppoled height, tO 24 yards, 4 inches,the true 
height. 

Then for the diſtance! I ſay, 

As 28 yards the ſuppoſed eight i is to -24/ 
yards, 4 inches, thc true heightsfo 1s 42 yards 
1 foot, 3 inchcs, the diſtance of the ſecond fas - 
tion, to0-36 yards, 1 foot, 7 inches, the true di- 
Rance of the {econd fiation. 

Then for the diſtance of the firſt ſtation; 
Take away their difference 2 yards, 1 foot, 
3 inchcs,and the remainder will be the diſtance 
of the firlt ſtation, 

Thus ye may do when it falls upon the parts 


{, of Right ſhadow, but if che thred fall upon the 
Ye parts 
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arts of Contrary ſhadow.,then do as by this ex- 
ample following. EE | 

Looking through the Sights to the top of an 
hill, I find the thred to fall upon 20 parts of 
Contrary ſhadow 3 then ſuppoſe the height to 
be I4 yards, I fay, 

As 50 to all the parts of the ſhadow is to 20, 
_ the parts-cut by.the thred 3 ſo is 84, yards the 
* ſuppoſed height to 33 yards two foot, -the ſop- 

poſed diftance of the tirfi fiation. 

*" Then going/further off, I make obſervation, 
and find the thred to fall upon 22 yards of Con- 
trary ſhadow : Then for the diſtance I (ay, 

As 50 the parts of Contraty ſhadow are to 
22 parts,cut by the thred,(o is $4 yards the ſup- 
poled height;to 34 yards 2 foot 10 inches, the 
fuppoſed diſtance of the (econd fiation : fo thac 
the difference by ſappoſition between'the twa 
, (tations, is 1 yard and 10 inches. 

Now if 1 meaſure the diftance of the two ſta- 
_ tions, I find them to be ditiant three yards; I. 
ay firſt for finding the true height 3 

As x yard 13' inches the ſuppoſed difference | 
ofthe two ſtations is to 3 yards their true diffe- 
rence 3 ſo is $4 yards the ſuppoſed height to 
197 yards 7 inches the true height. 

Therefore for the difiance I ſay, 

As x yard 10inches the ſuppoſcd diſtance of 
the Aacions is to 3 yards,their true diſtancesfo is 

3 yards 


ET 
ths «be 'vje of 
12 2 yards,the ſuppoſed diſtance of the firſi fiation 
the to 77 yards, 1 foot,s inches, the true difiance * 
1 (; of the ſame firft ſtation : To which if you add | | 
er 3 yards, you have 80 yards, x foot 5 inches, : 
1x, The difiance of the lali fiation: } 
1 And in the working of this,let the Reader be E 
© | Very exaGc. Firſt in his obſervations z Secondly, { 
ne. inhis calculations 3 and then he need not doubt f 
>n but his work will come true and right, 't 
he This might have been exceedingly illuftra- -. 
: x ted, if prolixity had been affeGed 3 but I doubt I 
+4, not but by this a careſulStudent will accompliſh ſ 
1e any queſtion either of the Heights or Diſtances 
ty, of things; or in taking the Altitudes of the Sun, © 
in; Moon,or Stats: And im thy reading,if any thing 


4y ſeem dubious unto thee, look forward or back- tt 
'{© ward, and then thou wilt by comparing one 
\n thing with another, find out the real truth. . * 
lie E ET - IE, pe | 
ur — > 
{1 SECT. II. —- 
'p1 | 

Mu Shewing the uſe of Hour-lines,and Azi- L 
'& muth lines, &c. C 
+ f 
" Ecaule the Quadrat and Quadrant fills 1 


. not up the Infirument, but that there is © 
47 Vacant places left without any inſcription a 
3 therefoac 
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therefore many ingenious men have invented 
ſeveral Lines,&e.to fill them up with. 

And firft of all, Szophler (in his Elucidatia 
Fabrice nſuſque Aftrolabiz ) teaches to make 
Hour-lines for the time of the day 3 yet he de- 
ſcribes them in his Quadrant in fuch an imper- 
fe& manner, that it is plainly to be ſeen he ra 
ther affected eaſe, than truth. _ 

Since him, M, Gzzter hath invented Hour- 
lines, after a more perfect way, and allo il}u- 
ſtrated the Quadrant with Azimuth-lines, and 
a Scale of the days of the Month, and Arches 
of the Horizon,and the Ecliptick-line, and alfo 
the places of ſome notable Stars thatlie between 
the Equator and Tropick. 

Others have alſo exexcifed their wits in in- 
venting feyeral Concerts to fill the Inſtrument 
up with 3 as namely M. De le Main, M. Outred, 
M.Fofter, M. Stirup, M. Dayry, &c. All dittc- 
rent one from the other, as 1 ſhall hereatter 
ſew in convenient place. 

But firti I ſhall ſhew you the uſe of divers 
Lines that M. Gmnter hath defcribed in his 
Quadrant : and though they be ſuthciently and 
learnedly handled by himlcif in his Book 3 yet 
I think it not amits to make them plain and 
ealie t6 be underfiood of (uch as are not other- 
wiſe Mathematically given,but onely detire to 
know the uſe of the Quadrant, &c. 

= | 


2 


And 
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And therefore I ſhall begin with theCircle 
Months, which you ſhall find, deſcribed jug . 
within the Limb,in 4 Arches of Circles:one end : 
of them reaching to 62 Degr. of the Quadrant, , 
and the other to 15 Degrees of the Quadrant. 
The two next the Quadrant or Limb,are fron 
the tenth of Fune till the eleventh of December, ;. 
allwhich time the days ſhorten to us who live ,, 
under the North Hemiſphear : and in the ſame s 
time the Sun goeth from the begining of S to,, 

| thebegining vw. The other two Circles do con: 
f tain the other halfof the year 3 that is from thi 
e Eeleventh of December, to the 100f Fane 3 cacty, 
v Month at the beginning of it is noted witl,, 
n the firſt letter of that Monthzas },F,M,A,M,},;, 
v JÞA,S,O,N,D : That is Fan. Feb. March,&c. ,. 
(c Each of theſe Months is divided into ever, 
un fifthday,or every particular day, as the Jargnelsy,, 
of the Inftrument will bear it,by a ſmall ftrokey,. 
drawn croſs the two Circles 3 and thoſe ſtroke 
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7 thatextend themſelves on the one fide tothe 
p Limb, and on the other {ide to the Circkg, 
w next above them, note the begining of 1yi, 
p Month; and at that ſtroke is ſet the letter thamy 
\r notes the Month that begins. T| 
lv Secondly, Next to this Circle of Months to 

|; wards the Center, where the thred is faſtned ivp 
2 A©Cnicſe(or ratheran Arch of a Circle) drawpa 
\r from one'Semidiameter to the other 3 and th25 


iz | 
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s called the Tropick,and ſerveth in its uſe both 
or the Tropick of S or W ; at one «nd you 
nay find this Arithmetical Figure 8, and at 
he other end theſe two ChraGers of S and v? 

Thirdly, That Circle which you fcc part of 
5 covered by the Quadrat, and hath theſe F1- 
21rces upon it, 6,7, 8, 9, IO, I1, 12, 3O« 60» 
30. is the Equator or EquinoGtial : It is drawn 
rom one Semidiatneter to the other, and 1s 
icareſt the Center of any other of the Circles. 

Fourthly, That three-lined Circlc which is 
Irawn from the Figure 6 in the Equator to the 
nd of the Tropick, and is divided into three 
imes 3o diviſions is the Ecliptick 3 and upon it 
Ire put the Characters of the twelve Signs of 
he Zodiack, thus, YSMKUMAnRTZISWs 
2ut you muſt read them in due order, as (hall 
xe ſhewed hereafter. 

Fifthly, From 6 in the Equator to the latter 
nd of February in the Cucle of Months, is 
drawn an Arch ofa two lined Circle,and is di- 
vided into parts as the Ecliptick is3 and is 
numbred from the Equator to the Tropick : 
This Circle is called the Horizon. 

Sixthly , From the Equator to the Tropick 
upon the Sc midiameter,is a diviſion of 23<qual 
parts, and one halt of a part uumbred 10 and 
20 : This is called the Lice of Declination. 
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Equator,are drawn fix Lines,bending toward; 
the Line of Declinationz and again, from 22 
and 12 parts in the Line of Dechnationzand 
ſrom 6,7,8,9,10,11,12. in the Equator, and 
bending from the Line of Declination, and are 
nine in number : Thete croſſing the other that 


bend towards the Line of Declination, are all - 


of them called the Hour-lines. And here note, 
That the Hour-linz which 15 drawn from 13 
in the Equator, to the Tropick juſt over Fn: 
m the Circle of Months, is the bounds ot th: 
Hour-lines. Between every two Hour-lines ati 
drawn touches of lines thus - - - for the hal 
Hour-lines,and between every halt and whok 
Hour-line is drawn prickt lines thus... . . fol 
the quarter Hour-lines. 

Eightly, All thoſe Circles drawn on that & 
ther fide,of which I have (aid nothing yet, ar 
the Azimuths,& are numbred by tens,with 10, 
20, 3O, 40, 50, 60, 70,80,90. in the Equatoi * 
and with 100, 110, 120. upon the Semedia- 
meter : and between every tenth Azimuth ar 
drawn touches of lines thus - - - -- repreſent: 
ing every hifth degree of Azimuth. The num- 
ber of them drawn bending towazds the Lin 
of Declination, is 26 5 and thoſe drawn bend 
ing the other way are 18 in namber. | 

Ninthly, Ye may ice Peg. Wing. or Pegaj 
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or the Lioxs heart : and the Bulls eye ; and the 
Vultures beart : Eagh having plaecd by chem 
2 Star thus, *, which are the names ot tive Stars 
which are all between the Equatos in the Hea- 
vens and the Tropick of S : and to cach Star 1s 
ſet down the day of the Month and Hour that 
- it comes to the South, 

Tenthly, The ſights, which are two pieces 
of Braſs, with two little holes in them,to look 
through, or to let che Sun ſhine thorow 3 and 
theſe Sights are placed upon one of the Semi- 
diameters. | 

Lafily the Center,where the thred is faſtned. 
Befides this,it muſt have aPlumbet and a Bead, 
upon the thred. 

Note that this is the deſcription of a large 
Quadrant lately engraven and Printed by M 
Moxon, and by him very accurately paſted on a 
Board, and fitted up with 5ights and a Bcad, 


| Oe 


The uſe of the Circle of Months , Eclipnick, 
Horizon, Line of Declination , Hour-lines, 
Azimuths, and the five Stars, are briefly as 
_ followesh. 

Firtt the uſe of the Circle of Months. 
O find any day of the year x<quired , 
hirſk look out the Month 3 and chen 
txom the beginning of it count at the tirft croſs 
{tioke five days (unleſs the Months be divi- 
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ded into particular days,) and the next ſtroke '. 
tive more, that is ten days 3 till you come at | 
the day you look for. 

Example. 1 would find the 17 day of Ne- 
vember 3 then having found N for November, 1 
count towards December, that is, towards D, 
and ſay, 5, 10, 15, 20. therefore berween 15, .- 
and 20, mult be 17. fo I guefsat the 17 day, 
and lay the thred upon it,and find it to tall up- 
on 17 Degrees and an half in the Limb. Now 
in -F#ne or December *cis hard to find the day 
of the Month, or to 7 or 8 days, but all the 
reſt of the year-is eafie enough. 

2. Having found the day of the Month, to 
find how high che Sun will be at Noon. 

» Lay the thred upon the day of the Month, 
and the Degree cut by the thred in the Limb, 

5 the Meridian Altitude, or the height of the 

Sun at Noon (o the height of the Sun upon the 

'- 438 day of May, you will tind to be 41 De- - 

grees 45 Minutes. 

». 3- To find what days of the year are of 

' ©. Equal length. | 

| Lay the thred upon the day given, and on | 

\r 5 


 fhe __ ide it will fall upon the day equal in 
| \eogth fo that. 


|Þ Example. 1 delire to know what day is juſt | 
fe iS long (or as ſhort) as the 18 day of March > | 
ig lay the thred o the 35 of March. and. on. the - 
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\ other fide it falls upon the 5 day of September; 
{o thatthele two days are both of a levgth,and 
the height of the Sun at Noon upon cithrr of 
them is 41 Degrees 45 Minutes. 

Note that the height of the Sun atNoon here 
given is true only at the renowned City of 
. London, or at any place that lieth due Eatit or 
Weti from its but in any place that is 70 
Mile more North than Ealſt or Welt of Loxdex 
to them,the Sun will be a degree lower than by 
the Quadrant ( titted tor Loxdoz } will 1pprar 
but if you be 70 Miles South of Loxden, then 
will the Sun be a Degree higher than the Qua- 
drant will ſhew3 and fo allowing 70 Miles 
for a Degree, you May make this Quadrant u- 
niverſal in this thing, 

4. If you have the. height of th:Sun at Noon, 
you may tind the day ot the Month ; buc this 
1s: dithcult todo it truly. 

Secondly, The wſe of the Ecliptick Circle. 
His Circle as 1s betore-laid , 1s drawn 
4 from lix in the Equator,to the other ſhde 
ot the Tropick, and 1s divided 1nto each tingle 
Degree and ac the beginning of each Sign is a 
long ſtroke; and at every tenth Degree a tiroke 
a little ſhorter, and each titth Degree with a 
ſhorter ſtroke. Now upon this Arch are the 
Characters of the 12 Signs, which you mutt| 
nate fallow one anothcr 1a this order _ 
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780 SQMmantveNk; and theſe 
twelve Signs anſwer to the twelve Months of 
the year, ard do proceed on in order. 
And herc is to be noted, that the Sun enters 
Y upon the tenth of March, and & the tenth of 
April, and {o of the reſt 3 fo that in February 
the Sun will be found tobe in X%. Now I thall 
ſhew you how to ſet your Bead for any day, 
Sch mui be done thus : : 
From twelve in the Equator to the end of the 
Circle of Months, is drawn an Hour-line 3 and 
from the ſame twelve 1 the Equator, to the 0- 
ther end of the Circle of Months, is drawn a- 
nother Hour-line. 
That which falls upon December , is the 
- Hour-line of twelve in the Winter and the 
other the Hour-line of twelvea Clock in the 
Sammer : Now lay the thred upon the day of - 
© [the Month, and move the Bead up or down, 
till ic be juſt upon one of theſe two Lines, and - - 
'ſois your Bead reRified for that day. So up- 
F on the 18 of March, bring the thred to the 
”.,day of the Month, and move the Bead up or 
3 down, till it tall upon the Hour-line of twelve 
i jan the SUmMMer. 
ll Howto find theſe three things following 
| upon the 18 of March, 
\k i. To find the Suns place in the Eclintick. 
[ [\ L 
yi Having rectiticd the Bead, as before. bing 
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it to the Ecliptick,and 1: will fall vpon the 
Sree the Sun is in that day; (o upon the 1$ 
March 1 tind the Sun to bein 8 Degrees of Y 
and upon the 17 of Ofober, I find it to 
3 Degrees oft NM, b-ing the Sign aniwce 
ing to Offober. And to by the cogtrary : 
you know the place of the Sun, you may ti 
the day of the Month. 

/ 2+ To find tye Suns Declination. 
Having r<ctincd the Bead as betore, bring 
to the Line of D«<chnation , and it will (he! 
you the Declination of the Suu tor that de 
Thus upon the 17 of Ofjober 1 tind the Sun 
have 12 Degrees Declination 3 and upon t 
18 of March, it hath three Degrees and 
half Declination ;: And note, that if the Be 
fall upon the Wintcr twelve a clock Line, ry 
1s the Declination South but itAhe Bead t 
upon the Summer-Line of twelve a clock: 
the D=clination 15 North: and by the ſame 
it you have the Suns Declination given, y 
may find his place in the Ecliptick, and 
day of the Month. 

3+ Tofindube Right Aſcenſion of the Sun. 

Having 1caiticd the Eead, briing it co 


Ecliptick, and the Degrees cut by the thre 
the Limb, is the Righe Aiccntion ; But w 
the Sun hath gone thrice Signs trom Y, to 
verv three Signs you mult add go Degrees 
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he Right Aſcenſion cut in the Limb ; and then 
ave you the Right Aſcenſion. Thus upon the 
$ of March the Right Aſcenſion 1s x2 De- 
-rees3 and upon the 5 of Auguſt 1261 Degrees 
and upon the 10 of Ofober 1t is 208 Degrees,) 
nd upon the 9 of March it 1s 360 Degrees. 
Thirdly, The uſe of the Horizon Line. 
His double-line is divided in 40 parts 3 
I and numbred with 10, 20, 3@, 40. The 
ſes of jt are three, viz. | 
1- T» find the Suns Amplitude, or bis Riſing 
Serting from the true Eaſt or Weſt point of the 
1mpaſs, in the Horizon of London. 
Having reQifed the Bead, bring it to the 
2Nzon , and it will ſh:w the Amplitude. 
2us upon the 9g day of April the Amplitude-is 
| D:grees toward the North: And note that 
- bn the 10 bf March, to the 11 of Septem- 
| t. it hath North Amplitude 3 but all the reti 
- the year the Amplitude: 15 South. 
| 2. To find the Aſcenſional difference. 
; Redtine tne Bead, and bring it to the Hori- 
\q, and the Degrees cut in the Limb ſhall be 
© Aſcentional ference: Thus the Aſcenli- 
14 difference the g of April is 15 Degrees 3 
i] . having the Aſc<nhonal difference, ®tis cafie 
' indthetime of Sun-rifing and Setting; and , 
/1 Feby the lcvgth of the Day and Night, 
4 Far 
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For the time of Sun-riſing. 

Find out the Afcenſional difference, then 
the time be between the 10 of March, and 1 
of September, allow for each Degree of Ace 
ſional difference 4 Minutes of Time : for 
much doth the Sun rife before 6 in the S 
mer, and after 6 in the Winter. 

So upon the 9 of April I have 15 Degre 
of Aſcenſional difference, which is 15 tim 
4 Minutes, thatis juſt an hour : Now becau 
*ris in the Summer, I ſay the Sur riſcth an ho 
before 6 in the Morning, that is at 5 a Clo 
in the Morning» And note that ſo much 
the Sun riſes before 6, ſo much it ſets after 
and ſo much as it riſes after 6, ſo much it (c} 
before 6. 

To find the Jength of the day is cafie 3 fe 
counting the time from Sun-riling till Noou el 
{ame day,I have 7 hours 3 and the Afternoc! 
being always the fame length as the Forenoc) 
is of, gives me 7 more 3 which added togethe 
makes 14 hours for the length of the day;zwhi 
taken from 24 hours, leaves 10 hoursthe len 
of the Night. Thus ye may find the tine; 
Sun-rifing and ſetting, and the length of t 
Day and Nighr, toa Minute of Time, | 

Fourthly, The aſe of the Hour-lines. 
Hoſe Lines that arc drawn from 6,7, 8 
LO, Ih, 12; in the Equator, bending | 

wal 
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wards the Line of Declination, are the hours 
*t the day in the Winter, and of the night in 


the Summer; and they are numbred firſt in the 
£quator , to ſhew what hour they do belorig 


10: And again they are numbred above the Tro- 
%ick« The other hour-lines drawnbending from 
he Equator, are the hours of the day in the 
\ummer, and of the night in the Winter 3 they 
e numbred in the Equator, and in the Tro- 
v ſo that the firſt drawn from 12 in the 
-quatcr to the end of Fwxe, is 12a Clock at 
{con 10 Summer; and 12 at Night in Winter 3 
 1e next 15 1x1, Or 1 a ©lok before Noon in 
ammerand x1 and x adock at night in Win- 
- '13and (o you may find out all the reft,as by the 
"lung particulars will more plainly appear, 
'? Having theheight of the Sun to find 
i the hoar of the d | 
/ ' Firft rectifie your Bead, then take the Alti- 


{ de, and the Bead will tall upon the hour of 


' eday :; As forcxample. 
> 1 reifte the Bead upon the gth of Aprit,and 
Fine the height of the Sun, I hind ir 31 De- 
4 es high , and the Bead at that obſervation 
jl il zaft Valk way between the Lines of eight & 

e in the Equator, and three and four at the 
opick 3 ſo that'it 15 half an hour paſt $ in the 
[Torning, or half an hour pai 3 in the After- 
5In ; now if the Sun nfes higher, it is before 
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Noon but if it deſcend lower and lower, then 
*tis Afternoon. 

And fo by the fame way upon the firſt of 
November I make obſervation , and the Bead 
falls halt way between 1 and 9, and 3 and 4, 
in the Winter Circles 3; therefore *tis half an 
hour palt 3 in the Afternoon, or halt an hour 
paſt 8 before Noon :; and thus with a little di- 
igence.you may find the hour of the day to a 
(mal) matter. 

To know bow bigh the Stn will be at 
/ any Homr. 

Rectihe the Bead , then bring, it to the time 
_Siven,& the thred will cut fo many Degrees in 
xhe Limb, ag the Sun will be bigh at that time ; 
thus upon the 3o of March I find thatat $ a 
clock in the Morning the Sun is 24 D:grees 
and an half high, and it comes to the tame 
| height at 4 in the Afternoon the ſame day. 

To find how low beneath the Horizon tbe 

Sun is at ay hour of the Night. 

ReQitie the Bead for the preceding day, and 

bring it to the hour oft the Night, and in the 


Limb the thred will ſhew you how low the Sun - 


1s at any time of the Night : thus upon the 30 
of March at 11 at Night the Sun is 28 * Dc- 
grees low beneath our Horizon. . 

To find the time of Day break, 


/ 


This is when the Sun 15 18 Degr-es be-j 
Nr HOT w] neathiii 
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, neath our Horizon Therefore reGihe the Bead . 
x forthe day, and lay the thrcd upon 18 Degrees 
jy In the Limb.& the Bead will fall upon the hour 
> ofday-break : fo upon the 3o of March the day 
H will break at three of the clock in the Morning, 
;; And by this 1s cafie to find when it will be dark 
—_ Night, for that muſt be ſo much after 6, as 
, this 1s b. tore 6,which is three hours 3 fo at gat 
- Night jt will be dark,or paſt Twilight. ; 
: As on thc left hand of the Quadrant, the 
; Hour-lines are &rawn bending from the Equi- 
noGial to the Tropickz {o likewiſe on the right 
hand of the Quadrant are drawn ſuch other 
Lines, which bend alſo from the EquinoCtial to, 
the Tropick, and are called Azimuths 3 and are | 
numbced in the EquinoCtial with 10,20, 30,Ge | 
to g90.& then downwards from the EquinoGti- | 
al co the Tropick with 110,120,130.and ſome 
odd degrees of Azimuth. Now on theQuadrant 
| - I mentioned before, you have not only every 
'r tenth Azimuth-line defcxibed, but alſo every. 
. * fifth Azimuth-line drawn with ſuch touches of 
R Lines as the halt-hours are marked with. 
Fitthly, The »ſe of the Azimuth-lines. 
+ a Hat thoſe Lines that bend cowards 
the line of Declination,are theSum- 
mer Aziruths: and that which 1s neareſt the 
'U Line of Declination, which 15 on the left hand, 
n is the Mcridian Linc. ,or full South 1n Summer. 
And 


- 


the Duadfant. ;t 


And all thoſe drawn the other way are the 
Winter Azimuths 3 and that next the Line of 
Declination (though bending from it towards 
the right hand) repreſenteth the Meridian, or 
full South point of the Compaſs in the Win- 
ter. But -IR | 

To find the point of the Compaſs wherein the | 

Sun bears at any beight,do thus : 

Firſt recifie your Bead : then take the Al- 
titude of the Sun, and obſerve well that Alti- | 
tude,and ſo much as your Altitude is,count fo 
many Degrees'in the Limb from g0,and bring 
the thred to that Degree 3 then will the Bead 
fall upon the true Azimuth. 

Example, Upon the 9g of April 1 take the 
height ot the Sun, and find it tobe 25 Degrees 3 
therefore I lay the thred 25 Degrees from go | 
Degrees,and the Bead falls upon almoſt $o De- || 
grees from the Meridian. Whether this 80 De- | 
grees be from the Meridian to the Eaſtward, 3 
- or to the Weſtward, I know by the time of 
the day 3 for if it be after Noon, then it is $o : 
Degrecs to the Weſtward 3-but if before Noon, : 
80 Degrees to the Eaſtwaird : this is of ma- - 
ny great uſes,and therefore I will ſhew how to 
draw a Compaſs upon any place whereon the ) 
Sun ſhines, be it either upon a Wall, or on the 
Ground. 

Firſt , with a pair of Compaſſes deſcribe # 

C _ goos} 
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grod large Circlc, .the bigger the better 3 then 
when the. Sun th hines vpon the Circle, ſet a 
ſmall tick or nail upright in the middle br Cen- / 
' ter of rhe Circles then take the height of the |, | 
| ns and note it well 3 then preſently make | 
- n mark at the end of the” fhadow-of the nail 
! or ft k 3 then take away. the nail, ard lay a | 
: Rulec over the Center , and the mark you 
t made at the cnd of the ſhadow, and fo draw a 
Line from ove fide of the Circle to the other, 
by che fide of the Raler; then (as is before 
« ſhewed) you m2y figd' how much one end of 
{ that Line is trom the true Sourh 2 then having 
1 fo mary Degrees as the Sun was from the | 
, South, lay tne Center of the Quadrant upon | 
1the Center of the Circle 3 and from the Cen- 
ter of the Quzdrant extend the thred to the 
” " Place of the Sun vpon that Circle, and bring | 
' that D:gree which you know the Sun is trom |, 
> the M-1ician undzr thethred, and one cud of 
? urhc Linb will point at the true South, the o- 
ther ar the Eatt,"if it be before Noon , but to 
the Wet, if it be- after Noon ; then is the | 
Ne:th oppofir re tothe South, and ſo have you 
the truc Eaſt and Weſt, North and” South of 
jan place wharſoever; which is any thing near 
4\Lozde:« 3 25 within 100 miles the exror will be = 
J.jut 17-454, but if 1; be-rrue Eaſt or Welt from | 
5 Lender: ; the « error wi} be (carce any thing. BE 
q" | 'And | 
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And thns you may had ſeveral particulars 3 asf 
in finding how one place lieth from another : 
and alſo to deſcribe a Dyal on a plain level 
place : and how much the Magnetick Needle 
Varies 1n any Place. 
| . Now you may divide the Circle you make || 
into 360 D:grees, and deſcribe the 32 points ' | 
of the Compals, and many very rare conclufi- 
ons. And as I detire thee to take heed of all | 
errors and miſtakes, ſo eſp: cially in this, that ' 
you be ſure to account your Altitude from 9 
towards 10 Degrecs in the Limbz for this you 
muſt always do in finding out the Suns Azi-. 
muth, or point ot the Compals , and fo by the” 
contrary *tis caſte. 
_ To find the height of the Sun at "y Azi> 
 muth > thus.' \ 
ReRihe the Bead, then bring it to the Azi- - 
muth whereon the Sun 1s : and Jo many De- * 
' grees in the Limb, as is between the: thred and 
90 Degrees,or the end of the Limb, {fo much is : 
the Altitude at that time. _, ; --: | 
Laſtly, The ſe of the five Stars is thus. » 
JU: the Bead to the Star you intend. to ob+ 
ſerve,and find how many hours. it is di- 
{tant from the. Mcridian, Or 12-at Night, as 
you found how-far the. Sun was. diſtavt trom 
12 af Noon ; then. tind the Right AfganBon of '1 
the Sun, and alſo the Right Aigention os that !! 
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Star; then out of the one take the other, and 
turn the reft into Time, allowing 15 Degrees 
for an hout, and 4 Minutes for a Degree 3 then 
that time you found to remain after the ſubſtra- 
Qion, add to the hours you find the Star from 
the Meridian, and they will make the time that 

t it is fince twelve a clock at Noon. 
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\'NOCTURNAL. 


1» What the NoGurnal is. 


Go , 
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T is an Infirument confifting of two parts: 
1» A Circle, which is divided into 24 

Hours 3and cach Hour into ſo many parts as | 
* the ſpace between cach Hour will admit of. 
L The NoGQturnal fitted to the back-fide of. - 

that Quadrant I have already treated of, is di- | 
\ vided into four quarters, and each quarter into 
1 two-partsz ſoas the whole hour is divided into * 
+ eight equal parts, each equal part containing | 
 feven minutes and an half, as you may ſee in | 
+ the Nocturnal it {clf3 upon the hour of 12+ 
| there is placed a Flower-de-Luce, to fignific the | | 
| Noxth-point ; and in the outmoſt Cixcle the 
names of all the other points of the Mariners 
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The (econd part of it is a moveable Rundle 
the Circle whereof is fixed to the Center of the 
Circle of Hours, that ſo you may turn it round 
as occaſion requires. The outmoſt Circle of 
this Rundle is divided into 12 parts, for the 
12 Months, each Month having its name pre- 
fixed to it in Roman Capital Letters, and each 

. day in the Month diſtinguiſhed with a {mall 
firoak, and every tenth {troak for the rcadier 
counting the days drawn longer; and marked 
with figures thus, 10, 20, &c. according to 
the number of firoaks from the beginning of | 
the Month. 

Within the Circle of Months is another Cir-| 
cle deſcribed, divided into 12 equal parts, re-| 
preſenting the 12 Celeſtial Signs, every Sign 
having, its name prefixed to it in Italian Capi- | 
tal Letters 3 and each Sign ſub-divided into 39} 
Degrees , and cach tenth Degree marked 10, 
20,0r 30O, accarding to the number of Degrees] 
from the beginning of the Sign, 

In the reli of the Plane within this Circle 
is deſcribed thoſe txed Stars that are near the 
North-Pole, and belonging to ſeven Conttella- 
tions 3 whereof that which is in the middle, 15 
called Urſa Minor, { of (ome Helice Mznor ) 
which in Englith is the [zttle Bear, it being 1 
the form of a Bear. . 

This Conſtellation conſills of ſeven Stars 

_. ____ whereq 
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whereof three only are ſplendent 3. that 1s, the 
Pole-Star in the end of the Tayl.ard thoſe two | 
that are 1n the fore-parts of the Bear, one of | 
them-vpon his Back near the Neck, and the o- . 
ther upon his fide 3 and thele two are called @{ + 
our Mariners the Gzards. Theſc three Scars are | 
of excellent uſe in Navigation,and well known 
by Sea-mecn. 4 + 
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3 The next Conſtellation is Draco, or the 
c Dragon, ard hath ſundry Stars, which you 


| 
may lcarn to know by the Rules following. | 
The third is Cephew., © The tourth is Caſt- | 
opetz. The fitin -15 Urſz Major, or the | 
great Bear. The lixth Auriga. Ia {cventh ( 
CYORMS. : 
And ]aſt'y,there15 twelve Lines FINES from 
ne Polc, which are Meridians; and are of great 
lie : as you ſhaft leqin hereateer. | 
Hee followeth ſeveral mſes of the Circles | 
of. the Nofturnat.” 1 
1. Toe Circle 'wherecon "the Rundle is-: 
| 1xed, which isdivided into 24' hours, notes 
1c 24 hours of the: Night and Day, and alſo 
ie quarters of every: hour, and half of cach 
Uartcr , whicli 15 but {-ven Minutes and an 
11t; ſo that you rnay work to half a quarter of 
| Hour of Time by. this infirament 3 be it e1- 
les Time given, or Time {ought for, : as the 


| ieftioa importeth. 
1 7 Thk> 
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2. The Uſe of the Months, ind their divi- 
ſions into days, is either tq give the day ct the 
Month ſought ſor,or by the day of the Month 
given, to find another thing required, a5 the 
queliion imports. 

3- The uſe of the Circle of =ign3 515 to know 


z 


. the Place of the Sun in the Ecliptick every day 


in the year. 

4 The aſe of the Stars and their ConRel- 
lacions 1s two-fold: 1. To learn to kaow 
thole Stars one from another, ard from all 
other Stars, And 2 Kiowing th: m,to make 
uſe of them, as the queſtion ye are, t9 refulve 
Icquires. 

And note this, That that Star hich | is In 
the T ay! of the little Bears hear, Eſt" the North- 


Polc3 and as in ihe. Riiadle all the. r.\t of the. 


Stars {cem to move round. this Star, ſo do they 


'zn the Heavens (em to move round it allo : 


. - This being an exact Type « or Figarc of the Stars 


near the Pole. 
. The uſe _of the Mcridian lines which 
meet in the Pole is threefold z 1. For the more 


ocular diltin&ion of each Sign. » To (how 


the Right Alcention of any-Siar deſciibea in 
the Rundle. 3. For the tinding the Declia«tion 


' Ot any Star on the Rundle, One of th: Me- 


r1dian Lines, viz. that wich paſſes through 
the b;ginnging of AR TE $\1s divided 1iato de 


_ The Uſe of 
grees of Declination. And 4. To ſhew how 


to bring any Star to the Meridian of the No- 


Qurnal, which is the hour of 12 under the 
Flower-de- Luce. 

And becauſe we ſeldom fee a Star juſt upon 
the Meridian , therefore do theſe Meridians 


alſo ſhew how to place the Star cither ſhort or | 


paſt the Meridian, which we could not elfe do * * 


well by gueſs. 
Thus much I judged meet, not only for the 


this Infiruament, but becauſe they may fatishe 
the deſire of ſome that are not verſed in Mathe- 


. - matical Phraſes,and yet would willingly know 


the xcaſon of ſuch things. I ſhall now ſhew you 


a few of the moſt practical uſes of this Inſtru- 
, ment, that may be eaſily underſiood of thoſe 


that are not Mathematically diſciplined. 


Firſt then, To learn to know the Stars de- |. 


ſeribed in the Rundle one from another, and 


from the reſt of the Stars that we ſee in the \ 


Heavens. 
In a night when the Stars may be (cen, look 


; _ toward the North-part of Heaven, and there 


; you may take notice of ſeven very bright Stars, 
lying i in the ſame form as ye ſte in the Image 
' of the Great Bear 3 four lying in a {quare,or like | 


. the four Wheels of a Waggonzand three, which | 


"you may 1magine to be three Horſes following 


- uſe that theſe definitions are of in the uſe of | 
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one another : the form how they lie, you may | 

ſee in the Rundle between the Signs Virgo and |!” 

Libra : theſe being well known, you may look *' 

what Star lies near any of them, and there you ' 

will find what Starit is. As for Example : 
I ſcea Star lying juſt over the Star in the |” 

Great Bears back : looking in the Rundle, I 

' find the Star to bein the end of the Dragons- 
Tail 3 and ſo you may learn to know them all * 
one from the other, comparing the Stars ye ſee ' 
in the Heaven, to them that are in the Rundic : * 
and though you may {cc many Stars in the Hea- 
ven, yet thele are the brighteſt, ard of greateſt 
' Magnitude amongſt them. 

Another way to know the name of @ Star, 

and to. know it from others. 

Firſt note a Star in the Beaven, that you ec 
is upon,or near the Meridian 5 then lock in the 
Nocturnal for the day of the Month, ard bring 
that day to the Hour of the Night next the 
' Flower de Luce; then look what Star licih bc- 

tween the Flower de Lace and the Polc in the 
Rundle ; and if the Star in Heaven be Joweca 
| than the Pole, the Star you had 1o the Nectur- 
nal ſhall be the Star you {aw in Heaven ; Bul 
if the Star you ſaw in Heaven be above the 
Pole, then mult you feck the Star between thi 
Center and the ſouth Point of the Nocturnal 
But then it looking on the Rundle you hind iw; 
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i} Stars on the 
4 che Pole, and which turcheit oft, and fo you 
mzy k:ow each from oth:r. * 

Example. Upon the tirti of April, at half an 


i u20n the Meridian, the one neater me than the 


Stars;and to know them trom others, 1 bring 
3 the fit of April to halt an hour paſt nine 
| ne&ex*te Flier de Luce; (which Flower 4: 
VT Lazetiores Mid?iight 3) and becanſe the Stars 
T7. infHezven are Higher than thic Pole, 1look 
fromthe ſouth Point of the NoeQtarnals Limb 
1: t->wards the Center of the NoCtarnal, and then 
\N ' {>> tht Star nezreſt mt { as"it lies in He 2aven ) 
Et b:jn the B=Hyof the Great Bear 5' and thar 
47 t. ttheſi from me.to b: in the Back of the Bear 5 
* id ta lo: King, a liitle to the Faſtwards i in 
L Sie i L ice rio: more follow, and after them 
q 17:<t1 three more * tor theſe 1 look in the 
fy. &:, and one of the two next to the two f 
cr; &0n the Meridian,"is upon the great Bears 


Wi hg 3 thcother upon his Batrock 7 The firſt 
| JS 57 Wt hirge {o: lowing is 10 the r>ot of the Tail, 
iþ 


'>-fecond abut the middle of the Tail, he 
{tirgan the crd of the Tail : And by this y 

| '\i 37 come to: Know all the Stars ſcnded in 7: 

ng Rv '-ndle. | | 


Huw 
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eridian, note which is neareſt 


} hour pati Nine'at N:ght I\fce two'bright Stars | 


| other: then to know the names of thoſe two , 


| 
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How to find out the: North- Star rome the reſt 
' phico you ſee in Heaven. 
This Star 15 very bright, being one i the 
ſecond Magnitude or bigneſs, + 57: 


The moſt exact and ſpcedy way is his”: 
Take your Quadrant; 2nd-as near a&yon'can 


eueſs,Yook threugh the fights of yourInfirvment Þ 
into the'North part of the Heaven to hi, + as is 
the Latitnde of your place,and it will foon ſhew 
you Whereiboat i it 15,for there 15 no ſtar fo grcar 
neat it 3 & when youHve thus tount it;bs fare 
| you note-it well how it lies trom other* ta rs;; 
| that yon'may know if 3gain: thus at E,mdon the = 
[Laticle berg 51 De$. 1hdan ha!f,F lite vp-che 


ſights of the Quadrane eiH the Thavd AN, Pot 
51 Degrees and an halfsz then looking 1141 


|at that height, I look as'near the Nortivpoine as: 


I canigueſs, and th:re; or very nead, is che Pole- 


PThe- next -wzy to' frnde- the North-ftar is* 
this 3” whicty 15 done withont any Inftrument. © 


bs 


ſnot the Star ; and fo.contmuing, note the Star * 


Look into the North-parr of Heaven : Notre 
ſort Star that IS litthe-above halt the fright of , 
Heaven,tronr the lower part of theH=aven; and 


\by diligent notice ſee whether in an tours t: nie 


or more, you can fee it remove trom the' 4% Y 
where you firſt ſaw it 3 if it be removed, that is 


= ——_—<T, t>_ODC?T7T77_ . 


or Northſtar : If yourhave a Magnetick: necdte,” 
| that will thew you the Nbrth-point of H-aven./ 
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that lyeth as beforeſaid, half above the Hori- 
zon, and moves not, and that is the Pole-ſtar ; 
and this Star will be the ſooner known becauſe 
it is more remote from any bright Star than 
any Star near it. 

The reaſon why this Star ſcarce moves, is 
becauſe it is near the Pole, and the other Stars 
move round this : yet 1s not this Star without- 

2 motion, for it moves round the true Pole, but | 
the Eye can ſcarce perceive it to move at all. | 

An example of this in a Night when the 
Stars may be (cen : | 

I look up half way into the Heaven, and a 
little higher,and as near North as I can 5 which |: 
I know by the building of a Church,whoſe tee- 
: ple ſtands always Welt from the Church, and 
f, there Ice a bright Star by it ſelf, and it ſtands 
” fo that Lmay juli ſee it by the edge of a houle- 
wall ; then I mark how and where I lfiood, and '!' 

; £0 away, and come two, three, four, or fiye 
{ Hours after, and ſtand juſt in the place as I did- | + 
before, and find that the Star is not removed 
* out of that place 3 therefore by all tokens this 
Muſt needs be the Pole-ſtar ; but if I find the | 
Star removed, I conclude that that is not the 
' Star but I try another,and another, till I find 
it 3 taking this for a ſure ground , that it licth 
fall North from me, and that alittle above half. , . 
of the height of the Heaven, or thereabout, in | 
. be Latitude of <1 D-grces. The 
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The next thing is, how to know the Mecri- 
dian in the Heavens, 

Having found out the North-ftar, fix your 
Eye upon it, and imagine as near as you can a 
dire& Line to be drawn from that Star to the 
place in the Heaven right over your head, and 
that Line 15 the Meridian z and when you 
ſee any known Star come to this Line, then is 
that Star upon the Meridian : when a Star is 
not quite come to it, that Star is ſaid to want 
of its coming to the Meridian 3 when a Star is 
gone paſt this Line, *tis paſt the Meridian 3 and 

_ this Line (for fo I call it, becauſe all men know | 
not the meaning of an Arch) isan Arch of the ' 
true Meridian of the place : and whereas I ſay 
let this Line be drawn from the Pole-Qtar, it 
for the caſe of thoſe who are not verſed in A- 
ſtronomy 3 though the true Arch of the Meri- 
dian muſt be drawn from the true Pole, yet in 

. the uſe of this Inſtrument it begets no ſenſible 
exrour to draw this Line or Arch fgom the 

| Pole-ſiar. 
To find the Right Aſcenſion of any Star 
in the Rundle. 

Count according, to the ſucceflion of Signs 
the number of Degrees comprehended between 

| the beginning of Aries ; and a Line drawn 
through the Center and your Star to the Cir- 
cle of Signs, tor that 1s the numb r of Degrees 
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Example : I defire to know the right Aſcen+ 
fion of the bright Star in the end of tae great | 
Bears [ ail. I lay a thred from the Pole erm 
that $: :r,and draw it into the Circle of Signes:; 
then b. ginning to number at Aries, and pro- 
ceeding to Taxrrus, Gemint, GC. 1 lay, 30, 3O, 
3O, is 99. 3O, 30, 30, 15 90 mare, that 15 180, 
which is :he beginning of Libra, and aJ moſt 24 | 
more. v. hich is contained between the. begin- \ 
"ns ot Libra and the Thred that is almoſt | 

D<cgrces tor the right Aſccnlton of the Star | 
in the end of the Great Bears Tail. 

To ſine the Declination of any Star o# tbe - 
NoGinraal.. 

Pitch one foot of a pair of Compailes in the | 
Center of the NoGtuinal, and extend the o- 
kf ther foot to the Star: .then keeping, the firſt 
foot m tre Center ,. turn. the other foot: 10 the : 
divided Merigian-jine, and fo many degrees as 
15 contained betwten the two fect of the Conn» 
padles 15 the complement of the Stars Declina- 
tion ; that is,ſo many degrees the Star wants of . 
90. Thus the Declination of the aforelaid Star 
in the end of the Great Bears. Tail is found to 
be 5x degrees and one quarter of a degree. 

The day of the Month, aud a Star on tbe 
Meridian Gejug given, to finde the Hoar of the 

Ben 8 the Star which you ſee upon the Meri 
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dian tothe Flower de Luce , and then look for 
| the Gay of the Montn and right againſt it you 1/0. 
have the hour oi tne Night given. FA 
Examble : Upon the hrit of April at Night, pc/ 
I ſee the bright Star in the rump of the Great 
Bears Tail upon the Meridian, therefore IL m: 
bring it to the Flower de Lace, and looking, up- 1 2 
on the firtt day of April I had itis 4 of an hour 
' Paſt 14+ 
1 Next, The hour of the Night, with a Star 32 
| 2pont the Meridian given, to finde the day of tbe (& 
Moneth. 1 
Bring the Star to the Flower de Luce, and 
Tight againſt the hour of the Night, 1s the day 4 
| of the Month. This needs no Example. 
The day of the Month, with the Hour given, 
| to kwow has Star #4 upon the Meridian. { 
Bring the time of the Day, and the Day of 
,| the Month together, and what Stars you tind 
| upon a right line imagined to paſs between the 
North and South points of the Nocturnal,thofe 
are upon the Meridian. 
The Day of the Month given, to finde the Sign 
_ | and Degree the Sun is in. 


| Seck the Day of the Month in the Rundle 


of the NoGturnal, and againtt it in the Cizclc 
of Signes you will tinde the Signe and Degres 
the, Sun 15 1, 7 6 


| 
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CATALOGUE 


GLOBES 


Ccoleſtial and Terreſtrial. 


SPHERES, MAPS, SEA-PLATS, Ma- * 
thematical Inſtruments, and Books, made 
and (old by Foſeph Moxon on Ladgate- hill 
at the Sign of Atlas. 


LOBES, 26 Inches Diameter. The price | 
20 1. the pair. 
GLOBES, near 15 Inches Diameter. The + 
price 4 [. | 
GLOBES, $ Inches Diameter.. The price 2 }.' 
GLOBES, 6 Inches Diameter. The price 
I . IO Fo 
CONCAVE HEMISPHERES of 
the Starry Orb; which ſerves for a Caſe toa 
Terreſtrial Globe of 3 Inches diameter, made « 
portable for the Pocket. Price 15 5. 
SP HERES, according to the Copernicar | 


Hypotbeſis,both General and Particular, 20 In- | 
ches diameter. Price of the General 5 /, Of, 
che Particular 6 /. Of both together 107. 
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A Catalogue; 


SPHERES, according to the Prolo- 
 maick Syſteme, 14 Inches diameter. Price 3 /. 
SPHERES, according to the Ptolomaick 

Syſteme, 8 Inches diameter. Price x /. 105. 

Gmnter's Quadrant, 13 Inches Radius, Prin- 
ted on Paper, and paſted on a Board, with a 
NoGturnal on che backſide, Price 5 5. 

Gunter's ©aadrant, 4 Inches Radjus, Prin- - 

-- ted on Paper, and paſied on Braſs, with a 

NoGdturnal on the backfide,and a Wooden Caſe 

fit for it covered with Leather : A new in- 

vention contrived for the Pocket. Price 6 5. 

A large Map of the World, 10 Foot long, and 
| 7 Fo: deep, paſted on Cloath and coloured. 
| Price 21. 

A Map of all the World, four Foot long, and 
3 Foot deep , paſted on Cloath and colouted. 
+ Price 10S. 

A Map of the Engliſh Empire in America, 
deſcnibing all places inhabited there by the 
Engliſh Nation , as well on the Wands as on 
che Continent. Price 15 5. | 

_ Six Scriptural Maps, 1- Of all the Earth: 

'} And how aiter the Flood it was divided among, 

- the fons of Noah. 2. Of Paradiſe , or the 

Garden of Eden; with che Countries circum- 

| Jacent inhabited by the Patriarchs, 3. The 40 

; years travel of the Children of 1#ael through 

| tne Wilderneſs, 4: Of Canaan, or the Holy 


—c__—_— 


— mY + "th 62 


— 


La 


| 4 Catalogae. 
Lend: And how it was divided among the 12 
Tribes of Iſrael, and travelled through by : 
our Saviour and his Apoſtles. 5. The Tra- 
els of Saiat Paul and others of the Apoliles, 
in their propagating the Goſpel, 6. Feruſa- 
lem, as it ſtood in our Saviour's time 3 with a 
Book of Explanations to thele Maps, entitu- 
led Sacred Geograpby, Price 6 5. Ufſcful to be- 
bound up with Bibles. | 

A Sea-Plat, or Map of all the World, ac 
cording to Mercator, in two large - Royal 
ſheets of Papcr , fect forth by Mr. Ed. Wright, 
and newly corrected by Foſepb Moxon Hydro- 
grapher. price 2 5. os 

Sea-Plats for (ailing to all parts of the 
World. price 6 4. the {heet. 

The famous City of Betavia in the Eaft- 
Tadies, built and inhabited by-the Dutch 3 
curiouſly Engraved, and Printed on four large 
fhects of Royal paper. price 2 s. 6 d. 


BOOK S. 


Tntor to Aſtronomy and Geograpby » Ol! 
the Uſe of both the GLOBES Ca- 
lejiial and Terreſtrial, by Fsſepb Moxon Hydro- 
grapher to the Kings moli Excellent Maje- 


A Catalogne. 


The Uſe of the Copernican Spheres , teaching 
fo ſalve the Phenomena'by thin, as calily as by 
the Pt»/omaick, Spheres, by Foſeph Moxon Hy- 
dr. &c. price 4.4 

Wright's Correction of Errors in the Art of 
Navigation. Price $ 5. 

New and rarc Invention of Water- works. 
Teaching how «© raiſe water higher than the 
Spring, By. which Invention the perpetual 
Motion 15 propoſed, many hard labours per-. 
formed 53 and vari:ties of Motion and Sounds 
produced. By Iſaac de Caw Engineer to 
King Charles the tirtt. price 8 5. 

Pradiical Perfpeftive, or Perſpedive made eafie. 
Teaching by the Opricks how to delineate all 
Bodies, Buildings, and Laudskips, &. By the 
Catropticks, how to delineate coniaſcd Appear- 
ances, fo, as when ſeen in a Mirror or Polithc 
Body of any intended ſhape, the Reflection 
hall (hew a detigne. By the Dioptricks, how 
to draw part of many hguzes into onz when 
ſeen through a Glaſs or Chrittal cut into many 
Faces. By foſeph Moxouz Hydrographcr, &c. 
Price 7 #. 

An exact Survey of the Microcoſme. Being 
an A»atomy of the Bodies of, Max. and 77; 
man z wherein the Skin, Veins, Nerves... iQ 
cles, Bones, Sinews ang Ligamee* 6: 4C #6. 12 
Taiciy celincaicd. Evgravcng Wy uy ENT 
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plates, Printed, and curiouſly paſted together, 
fo as at firſt fight you may behold all the parts 
of Man and Woman 3 and* by turning up the 
ſeveral Diſſcaions of the Paper, take a view of 
all their Inwards : with Alphabetical referen- 
ces to the Names of every Member, and part 
of the Body. Set forth in the Latize by Re- 
meliaus, and Michael Spaber of Tyrol : And 
Engliſhed by Fobn Ireton Chyrurgeon : and 

. Jaftly peruſcd and correced by f(everal rare A- 
natomilts. PTICe I'5 FS ; YALE, 

Vignola, or the Compleat Archite4. Shews- 

Ing in a plain and cafie way, the Rules of the 
five Orders in Architequre, viz. Txſcan , Do- 
rick, Ionick, Corintbian, and Compoſite : wherc- 
by any that can kut read and underfiand Eng- 
liſh, may readily learn the proportions that all 
Mcmbers in Building have one to another : 
{et forth by Mr. James Barrozzio of Vignola, 

. and tranſlated into Engliſh by Foſeph Mo::12 

| Hydrographer, &c. price 3s. 6 4. 

Chriſtologia, or a brief, but true, Account of 

| the CeItain year, month, day and minute of the 

' Birth of FESUS CHRIST. By Fobn 

; Butler B. D. and Chaplain to his Grace Fames 
Duke of Ormond, &c. And Rector of Lichbg- 
rowgh in the Diocels of Peterburgh. price 3s. 64. 

« A Tutor to Aſtrology, ot Aſtrology made eafiez | 

1 being a plain Introduction to the whole Art | 


UNOEDR * 


A Catalogue, 
| of Aftrology. Whereby the meaneſi apprehen- 


ſion may learn to erect a Figure, and by the 
fame give a determinate Judgement upon any 


Queſtion or Nativity whatſoever. Alſo new 
Tables of Houſes, calculated for the Lati- 
| tude of 51 deg. 32 min. Alſo Tables of Righe 
and Oblique Aſcenſions to 6 deg. of Lati- 
tude. Whereunto is added an Epbemeri (or 
| years» with all other neceſſary Tables that be- 
long to the Art of Aſtrology. Alſo how to 
ere a Figure the Rational way by the Tables 
of Triangles. More methodical than hath 
| Yet been publiſhed 3 digeſted into a (mall poc- 
ket- Volume, for the conveniency of thole that 
erect Figures abroad. By IF. Elaxd. price 2 5. 
The Uſer of a Mathematical Infirument cal- 
led a ©uadrant; ſhewing very plainly and 
| ealily to know the exa& height and difiance 
of any Steeple, Tree, or Houſc, &c. Alſo to 
| know the hour of the Day by it; the height 
of the Sun, Moon, or Stars 3 and to know the 
time of Sun-rifing and ſetting , and the length 
\ | of every day in the year , the place of the Sun 
| inthe Ecliptick, the Azimurh, right Afcenfion, 
| | and Declination of the Sun ; with many 0- 
ther neceſſary and delightful Concluſions, per- 
» | formed very readily. Alſo the Ule of a No- 
| | dzrnal, whereby you may learn to know the 
| | Stars in Heaven, and the hour of the Night by 
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them, With many other delightful Operas» | 


tions. 
A brief Diſcourſe of a paflage by the North- 


* pole to Fapan, China, &c. Pleaded by three 


' acquainted with all the Stars in Heaven: to 


Experiments, and Anſwers to all ObjeQions 
that can be arged againſt a Paſſage that way. 
As 1. By a Navigation into the North: pole 
and two degrees beyond it. 2. By a Naviga-. 
tion from Japan towaids the North-pole. 
3- By an Experiment made by the Czar of | 


Muſcovy : whereby it appears , that to the | 
Northward of Nova-Z-nbla is a free and open 


Sea as far as Japan, China, &c. With a Map _ 


of all the ditco!-red Land neareſt to the Pole. 


By Foſeph Moxon Hyar. &c. price 6 d. 

Regule Trium Ordimm Aiterarum Typo- 
grapbicarum : Or the __ of the three Or- 
ders of Print-Letters, viz. tac Roman, l[talick, 
Engliſh, Capitals and >ma!l. Shewing how 
they are compounded vi Geometrick Figures, 


? 


and moſily made by Rale and Combaſs. Ule- | 


ful for Writing-maſicrs, Paincers, Carvers, Ma- 
ſons, and others that arc Lovers of Curiotity. 
By Toſeph Moxon Hydr. &c. price 5, s. 

The Ute ot the Aitrono MmMcal Playing- Cards. 
Teaching an ordinary Capacity by tazm co be 


know ther places, colours, uatures, and big- 
nefles. Aliſo the Pocucii Reatuns tor every 
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Conſtellation z very uſeful, pleaſant, and de- 
lightfu! for all lovers of Ingenuity. By Foſepb 
Moxo# Hydr. price 6 4. 

The ASTRONOMICAL CARDS. 
By Jofeph Moxo# Hydrographer. price plain, 
15 Coloured x5. 6d. Belt coloured, and 
the Stars gilt 5 5. 

At the place aboveſaid, you may alſo have 
all manner of Maps, Sea-Platts, Drafts, Ma- 


thematical Books, Inftruments,&c. At the loweſi 
PIIZES. 


